recorded using an EM-CCD (iXon 597DU; Andor, Inc., South Windsor, CT). A dichroic beamsplitter (z405/488/561rpc; Chroma Technology Corp., Bellows Falls, VT) reflected light through the objective (Nikon 1.49 N.A. TIRF; Technical Instruments, Burlingame, CA). Fluorescence emission was collected on a 50 μm active area single photon avalanche detector (PDM Series from Micro Photon Devices; Optoelectronic Components, Quebec, Canada). Bandpass emission filters were FF01-520/44-25 (Semrock Inc., Rochester, NY) and z405/488/561M (Chroma Technology Corp., Bellows Falls, VT). Photon arrival times were measured using an event timer (PicoHarp 300; PicoQuant GmbH, Berlin, Germany) and channel router (PHR 800; PicoQuant GmbH, Berlin, Germany) controlled using the PicoHarp software (PicoQuant GmbH, Berlin, Germany). Photon data were analyzed using custom written MATLAB scripts (The Mathworks, Natick, MA).
Synthesis.

2-N-acryloyl-aminoethoxy (2,3,4,6-tetra-O-benzoyl-β-D-galactopyranosyl)-(1→4)-2,3,6-tri-O-benzoyl-β-D-glucopyranoside (11).
A flame-dried RB flask containing a stir bar and 4 Å molecular sieves was charged with compound 10 2 (0.522 g, 0.429 mmol) and dry CH 2 Cl 2 (9.0 mL). To this suspension was added N-(2-hydroxyethyl)acrylamide (49.4 μL, 0.472 mmol), and the mixture was stirred for 30 min at rt. The RB flask was then transferred to a 0 o C bath and boron trifluoride diethyl etherate (54.4 μL, 0.429 mmol) was added dropwise over 2 min. The mixture was allowed to react for 90 min, and trimethylamine was subsequently added to quench the reaction. After the mixture was first warmed to rt and then concentrated, the crude material was purified by flash chromatography to afford 11 as a white crystalline solid (0.492 g, 98% 
2-N-acryloyl-aminoethoxy (β-D-galactopyranosyl)-(1→4)-β-D-glucopyranoside (2).
A flame-dried RB flask was charged with compound 11 (3.07 g, 2.63 mmol) and a stir bar. Dry MeOH (75 mL) was added, and the mixture was stirred for 15 min. A solution of 0.5 M sodium methoxide in MeOH (2.10 mL) was then added, and the mixture was allowed to react overnight at rt until the product had precipitated. Compound 2 was isolated by vacuum filtration as a white solid (1.06 g, 92% 09 mmol) and dry CH 2 Cl 2 (60.0 mL). To this suspension was added N-(2-hydroxyethyl) acrylamide (390. mg, 3.39 mmol), and the mixture was stirred for 30 min at rt. The RB flask was then transferred to a 0 o C bath and boron trifluoride diethyl etherate (390. μL, 3.09 mmol) was added dropwise over 2 min. The mixture was allowed to react for 90 min, and trimethylamine was subsequently added to quench the reaction. After the mixture was first warmed to rt and then concentrated, the crude material was purified by flash chromatography to afford 13 as a white crystalline solid (2.33 g, 65%). 1 
2-N-acryloyl-aminoethoxy (β-D-glucopyranosyl)-(1→4)-β-D-glucopyranoside (3).
A flamedried dry RB flask was charged with compound 13 (2.24 g, 1.92 mmol) and a stir bar. Dry MeOH (55 mL) was added, and the mixture was stirred for 15 min. A solution of 0.5 M sodium methoxide in MeOH (1.53 mL) was then added, and the mixture was allowed to react overnight at rt. The mixture was neutralized using DOWEX 50WX8-100 resin, filtered and concentrated to give compound 2 as a white solid (761 mg, 90%). 
S-Ethyl-S'-(α,α'-dimethyl-α''-acetic acid)trithiocarbonate (14)
. 4 A flame-dried RB flask was charged with K 3 PO 4 (1.00 g, 4.71 mmol) and dry acetone (22 mL). Ethanethiol (0.350 mL, 4.71 mmol) was added and the mixture was stirred for 10 min. Carbon disulfide (0.612 mL, 10.1 mmol) was then added dropwise and the mixture was stirred for 10 min. After the solution turned bright yellow, 2-bromo isobutyric acid (0.787 g, 4.71 mmol) was added and the mixture was stirred overnight. The mixture was concentrated and the crude material was dissolved in CH 2 Cl 2 (25 mL). The organic layer was washed with 1 N HCl (25 mL), water (25 mL), and brine (25 mL), dried with sodium sulfate, and concentrated. The residue was purified by flash chromatography to afford 14 as a yellow solid (803 mg, 76% 
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Lipid-functionalized trithiocarbonate chain transfer agent (1). A flame-dried RB flask was charged with compound 14 (161 mg, 0.718 mmol) and dry CH 2 Cl 2 (8 mL). The mixture was stirred in an ice bath, followed by the dropwise addition of N,N-diisopropylethylamine (312 μL, 1.80 mmol) and pentafluorophenyl trifluoroacetate (150. μL, 0.861 mmol). The mixture was then stirred at 0 o C for 2 h and concentrated in vacuo. The crude material was dissolved in hexanes and filtered through a silica plug. A flame-dried RB flask equipped with a stir bar was charged with the filtered PFP ester and 1,2-dipalmitoyl-sn-glycero-3-phosphoethanolamine (491 mg, 0.710 mmol). A solution of dry CHCl 3 /MeOH (20:1, 7.00 mL) was added, followed by diisopropylethylamine (520 μL, 2.96 mmol). The mixture was stirred overnight at 65 °C, allowed to cool to rt, and concentrated. The crude solid was purified by flash chromatography, azeotroped with toluene to remove excess acetic acid, and dried in vacuo overnight to give compound 1 as a yellow solid (0.526 g, 82% RAFT polymerization of glycosyl acrylamides. Polymerizations were carried out using standard Schlenk techniques. Lipid-functionalized CTA 1 (4.09 mg, 4.55 μmol), lactosyl ethyl acrylamide 2 or cellobiosyl ethyl acrylamide 3 (0.100 g, 228 μmol), 4,4′-azobis(4-cyanovaleric acid) (319 μg, 1.14 μmol), DMF (200 μl) and H 2 O (800 μl) were added to the Schlenk tube. The solution was degassed by sparging with N 2 for 30 min. The Schlenk flask was placed in a 70 o C bath to start the polymerization. After 16 h, the reactions were stopped by exposure to oxygen. The conversion for the glycosyl monomer was calculated by comparing the integrals of the alkene proton peaks of the monomer (5.7 ppm, 1H) and those of the backbone methylene protons on the glycopolymer (1.87-1.00 ppm, 2H). Glycopolymers were purified by dialysis against H 2 O for 72 h and lyophilized. Donor cellobiosyl glycopolymer (7). Polymer 7 was prepared using the above procedure to yield an orange solid (2.71 mg, 90%, 99% Alexa Fluor modification). M n (NMR) = 23050. PDI (SEC) = 1.51. See 1 H NMR spectrum below.
Lactosyl glycopolymer (4)
.
Acceptor lactosyl glycopolymer (8).
Polymer 8 was prepared using the above procedure to yield a purple solid (2.44 mg, 86%, 97% Alexa Fluor modification). M n (NMR) = 21820. PDI (SEC) = 1.35. See 1 H NMR spectrum below.
Acceptor cellobiosyl glycopolymer (9). Polymer 9 was prepared using the above procedure to yield a purple solid (2.55 mg, 83%, 98% Alexa Fluor modification). M n (NMR) = 23580. PDI (SEC) = 1.52. See 1 H NMR spectrum below.
Cell culture.
ldlD Chinese hamster ovary (CHO) cells were cultured in Ham's F-12 media supplemented with 10% FBS, 100 units/mL penicillin and 100 μg/mL streptomycin. The cells were maintained at 37 °C and 5% CO 2 in a water-saturated incubator and counted using a hemocytometer. Cell densities were maintained between 1 x 10 5 and 2 x 10 6 cells per mL.
Fluorescence microscopy.
Human galectin-1 was recombinantly expressed and purified according to Pace et al. 5 Gal-1-555 was prepared from galectin-1 and Alexa Fluor 555 succinimidyl ester following the procedure from Stowell et al. 6 ldlD CHO cells were seeded at a density of 1 x 10 5 cells per mL on slides mounted with 8-tissue culture wells in 0.3 mL media. After 2 d, the cells were washed with PBS + 1% FBS (2 x 0.5 mL) and then treated with either 6 or 7 (400 μg/mL) in PBS + 1% FBS (0.2 mL). The cells were incubated for 50 min at rt. The cells were then washed with PBS + 1% FBS (3 x 0.4 mL) and incubated with Gal-1-555 (25 μM) in PBS + 1% FBS (0.2 mL) for 40 min at rt and stained with Hoechst 33342 (200 μg/mL) for 5 min. The cells were then washed with PBS + 1% FBS (3 x 0.4 mL) and imaged in PBS + 1% FBS (0.2 mL).
S7
FRET and FCS data collection and analysis.
ldlD CHO cells were seeded at a density of 1 x 10 5 cells per mL on slides mounted with 8-tissue culture wells in 0.3 mL media. After 2 d, the cells were washed with PBS + 1% FBS (2 x 0.5 mL) and then treated with either 6 (200 μg/mL) and 8 (200 μg/mL) or 7 (200 μg/mL) and 9 (200 μg/mL) in PBS + 1% FBS (0.2 mL). The cells were incubated for 50 min at rt. The cells were then washed with PBS + 1% FBS (4 x 0.4 mL) and imaged in PBS + 1% FBS (0.2 mL). Cells were first imaged using reflection interference contrast microscopy until three viable cells with suitable size and morphology were found. These cell positions were saved, and each cell was sequentially centered with respect to the focused laser beam. Six 20 s photon streams were collected from the same position inside each cell. This sequence was repeated for the three different cells at 10 min intervals after galectin-1 (25 μM) addition.
Each cell produced photon streams that were then manipulated to yield both a photon arrival histogram and fluorescence correlation curve for each time point before/after galectin-1 addition. The fluorescence lifetime reported for each cell at a particular time point is the decay constant from a single exponential fit of that cells photon arrival histogram. τ D was chosen as a measure of mobility instead of the diffusion coefficient, because cell membranes often exhibit anomalous (time-dependent) diffusion. 7 τ D was calculated to be the half-life of the decay of the fluorescence correlation curve.
Galectin-1 binding analysis by flow cytometry.
Galectin-1 was labeled with Alexa Fluor 647 succinimidyl ester according to Stowell et al. 6 A suspension of 1 x 10 6 ldlD CHO cells was pelleted by centrifugation (1300 rpm for 3 min). The supernatants were decanted, and the cells were washed (2 x 0.5 mL) with PBS + 1% FBS (FACS buffer). After resuspension in FACS buffer (0.2 mL), the cells were incubated with 6 or 7 (400 μg/mL) for 50 min at rt. The cells were then pelleted again by centrifugation and washed (2 x 0.5 mL) with FACS buffer. ldlD CHO cells treated with either 6 or 7 were subsequently resuspended in FACS buffer (0.2 mL) and incubated with Gal-1-647 (25 μM) for 40 min at rt. The cells were pelleted again, and the supernatant was decanted. The labeled cells were washed (3 x 0.5 mL) and resuspended in FACS buffer (0.4 mL) for analysis by flow cytometry.
Endocytosis analysis by fluorescence microscopy.
ldlD CHO cells were seeded at a density of 1 x 10 5 cells per mL on slides mounted with 8-tissue culture wells in 0.3 mL media. After 2 d, the cells were washed with PBS + 1% FBS (2 x 0.5 mL) and then treated with 6 (400 μg/mL) in PBS + 1% FBS (0. 
